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Background: Most patients in Ghana undergo suture repair for primary inguinal hernia. Although there
is strong evidence from high-income country settings to indicate superiority of mesh repair for inguinal
hernia, the evidence to support the safety and effectiveness of mesh repair in the Ghanaian setting is
limited. This study aimed to compare hernia recurrence rates following suture versus mesh repair in
Ghana.
Methods: Men aged 18 years or over presenting with symptomatic, reducible inguinal hernias were
included. Over the first 6months all consecutive patients were enrolled prospectively and underwent
a standardized suture repair; an equal number of patients were subsequently enrolled to undergo mesh
repair. The primary outcome was hernia recurrence within 3 years of the index operation. Multivariable
analysis was adjusted for age and right or left side. Adjusted odds ratios (ORs) with 95 per cent confidence
intervals are reported.
Results: A total of 116 sutured and 116 mesh inguinal hernia repairs were performed. Three years after
surgery, follow-up data were available for 206 of the 232 patients (88⋅8 per cent). Recurrence occurred
significantly more frequently in the suture repair group (23 of 103, 22⋅3 per cent) than in the mesh group
(7 of 103, 6⋅8 per cent) (P = 0⋅002). In multivariable analysis, suture repair was independently associated
with an increased risk of recurrence (OR 4⋅51, 95 per cent c.i. 1⋅76 to 11⋅52; P = 0⋅002).
Conclusion: In Ghana, mesh inguinal hernia repair was associated with reduced 3-year recurrence
compared with sutured repair. Controlled dissemination across Ghana should now be assessed.
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Introduction
Recent population-based studies from sub-Saharan Africa
have indicated a prevalence of inguinal hernia in adult men
of 7–13 per cent, with a high frequency of inguinoscrotal
hernia (Fig. 1)1–3. Inguinal hernia repair is the second
most common procedure performed in district hospitals
in Ghana4. The current surgical repair rate of 123 per
100 000 population in Northern Ghana is insufficient to
meet demand5. It is estimated6 that by 2022 there will be
one million people in Ghana with an inguinal hernia in
need of surgical repair. This high burden of inguinal hernia
means it is a priority condition in Ghana.
Compared with sutured repair, Lichtenstein tension-free
inguinal hernia repair is superior, with a lower recurrence
rate in high-income countries7,8. In Ghana, although the
majority of patients are able to access hernia surgery free
of charge through the National Health Insurance Scheme,
the cost of mesh is not covered. Across sub-Saharan
Africa, most patients are unable to pay out of pocket to
receive standard commercial mesh9. Consequently, most
hernia repairs in Ghana are sutured5. Although the cost of
suture repair for hernia is low compared with treatment
of infectious diseases such tuberculosis, human immun-
odeficiency virus/acquired immune deficiency syndrome
and malaria2, health authorities will remain unlikely to
dedicate additional resources to purchase mesh unless
there is evidence of safety and efficacy in the African
setting.
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Fig. 1 Large inguinoscrotal hernia
In collaboration with the Ghana Health Service, the
Ghana Hernia Society has prioritized increasing the avail-
ability of mesh inguinal hernia repair. This study aimed to
determine the safety and efficacy of a change in practice
from suture to mesh repair in a small district hospital in
Ghana.
Methods
This study was conducted at St Patrick Hospital, a 120-bed
district hospital in Offinso, Ghana (Fig. 2). The hospital is
located in the Ashanti Region in one of the transition zones
between Southern and Northern Ghana. The district’s
population in the 2010 census was 56 881, withmost people
being subsistence farmers10. The hospital staff includes one
general surgeon, who performs all the hernia repairs.
This study was approved by the St Patrick Hospi-
tal administration and Tamale Teaching Hospital ethi-
cal review committee (reference TTHERC/17/11/16/09).
Patients were consented before surgery for participation in
the study, including additional clinical follow-up. The use
of mesh repair for inguinal hernia has approval from the
Ghana Health Service and the Ministry of Health, Ghana.
Fig. 2 Location of St Patrick Hospital, Offinso, Ghana
Study design
Consecutive men aged 18 years or more with a symp-
tomatic, reducible inguinal hernia (Kingsnorth H1–H3
classification11) were included. If a patient had bilateral
inguinal hernias, the side that the patient felt had the most
severe symptoms was repaired. All patients initially pre-
sented to the outpatient clinic for examination and investi-
gation, and were booked for elective inguinal hernia repair.
To avoid selection bias, the study was conducted in
two phases. The first phase lasted 6months (1 February
2014 to 30 July 2014), and during this period all eligible
patients were identified and consented, and had a suture
repair of the hernia (suture repair group). The second
phase (1 August 2014 to 1 January 2015) ran until an equal
number of consecutive patients had been identified and
consented as in the first phase. All patients in the second
phase underwent mesh repair of the hernia (mesh repair
group). Patients were blinded to the repair technique. All
procedures were undertaken by a single surgeon. Before
commencement of the study this surgeon was fully com-
petent in both suture and mesh repair, having completed
over 200 previous hernia repairs.
Surgical technique
Suture repair was a modified Bassini technique. The
transversalis fascia and the conjoint tendon were sutured
© 2019 The Authors. www.bjsopen.com BJS Open
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to the inguinal ligament behind the spermatic cord with a
monofilament non-absorbable suture. A vertical relaxing
incision was made in the anterior rectus to reduce tension
on the suture line (Tanner slide).
For the mesh repair, a monofilament polypropylene
flat mesh (BARD® Mesh; C.R. Bard, Warwick, Rhode
Island, USA) was fixed to the inguinal ligament with a
non-absorbable suture and to the conjoint tendon with an
absorbable suture. The mesh was provided to patients free
of charge during the study. All operations were performed
under spinal anaesthesia using bupivacaine (3–3⋅5ml;
15–17⋅5mg).
Outcome measures
The primary outcome measure was hernia recurrence at
3 years after surgery. Recurrence was defined as the pres-
ence of a visible or palpable expansile cough impulse at the
hernia orifice of the site of surgery on clinical examination.
Secondary outcome measures included reoperation,
mortality, haematoma, surgical-site infection and acute
pain (all at 14 days), and chronic pain at 2 years after
surgery. Chronic pain was defined as any pain or unpleas-
ant sensory and emotional experience associated with
actual or potential tissue damage, or described in terms
of such damage that persisted beyond the normal healing
period of 22weeks by the International Association for the
Study of Pain12.
Outcome assessment
Patients were invited to attend an outpatient clinic at the
hospital at 2weeks, 1 year, 2 years and 3 years after surgery.
If patients did not attend, they were followed up in the
community with a home visit. Follow-up was performed
by a medical officer who had not been involved in the
surgery, blinded to the surgical technique used for each
patient. The medical officer had completed medical school
and house officer postgraduate training, and was trained
in a standard examination technique to assess for inguinal
hernia. Patients were examined standing up. The hernia
orifices were palpated and the patient was then asked to
cough in order to detect any cough impulse.
Statistical analysis
Data were held in a password-protected database on a
secure computer in a locked office by one of the authors.
Continuous data are reported as mean(s.d.) values, and
Student’s t test was used to compare differences between
groups. Categorical data are reported as percentages; the
χ2 test was used to compare differences between groups.
Table 1 Demographics and outcomes
Mesh repair
(n = 116)
Suture repair
(n = 116) P‡
Age (years)* 42⋅0(15⋅1) 45⋅4(19⋅1) 0⋅126§
Laterality 0⋅892
Right 72 (62⋅1) 73 (62⋅9)
Left 44 (37⋅9) 43 (37⋅1)
Early complications†
Haematoma 2 (1⋅7) 1 (0⋅9) 0⋅561
SSI 0 (0) 1 (0⋅9) 0⋅316
Pain 13 (11⋅2) 10 (8⋅6) 0⋅510
None 101 (87⋅1) 104 (89⋅7) 0⋅539
Chronic pain at 2 years 0⋅225
No 103 of 108 (95⋅4) 111 of 113 (98⋅2)
Yes 5 of 108 (4⋅6) 2 of 113 (1⋅8)
No follow-up 8 3
Recurrent hernia at 3 years 0⋅002
No 96 of 103 (93⋅2) 80 of 103 (77⋅7)
Yes 7 of 103 (6⋅8) 23 of 103 (22⋅3)
No follow-up 13 13
Values in parentheses are percentages unless indicated otherwise; *values
are mean(s.d.). †At 14 days after surgery. SSI, surgical-site infection. ‡χ2
test, except §Student’s t test.
A multivariable logistic regressionmodel was used to adjust
recurrence for patient age and the side of hernia repair.
Odds ratios (ORs) are reported with 95 per cent confidence
intervals. P< 0⋅050 was considered to indicate statistical
significance for all tests. Statistical analysis was performed
in SPSS® version 22 (IBM, Armonk, New York, USA).
Results
A total of 116 men were identified and underwent sutured
inguinal hernia repair. A further 116 were recruited to
the mesh repair group. The mean age of patients was
45⋅4(19⋅1) years in the suture phase and 42⋅0(15⋅1) years
in the mesh phase (P = 0⋅126) (Table 1).
There were no reoperations or deaths at 14 days after
surgery, and there were no differences in haematoma,
surgical-site infection or acute pain rate at 14 days (Table 1).
Data on chronic pain up to 2 years after surgery were avail-
able for 221 of the 232 patients (95⋅3 per cent). The overall
chronic pain rate was 3⋅2 per cent (7 of 221). The rate was
slightly higher in the mesh group than in the suture group
(4⋅6 versus 1⋅8 per cent respectively), but this difference was
not statistically significant (P = 0⋅225).
At 3 years after surgery, follow-up was completed for 206
of the 232 patients (88⋅8 per cent). The overall 3-year
recurrence rate was 14⋅6 per cent (30 of 206). Recurrence
occurred significantly more frequently in the suture repair
© 2019 The Authors. www.bjsopen.com BJS Open
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Table 2 Multivariable model for hernia recurrence up to 3 years
after surgery
Univariable analysis Multivariable analysis
Odds ratio Odds ratio P
Repair method
Mesh 1⋅00 (reference) 1⋅00 (reference)
Suture 3⋅94 (1⋅61, 9⋅66) 4⋅51 (1⋅76, 11⋅52) 0⋅002
Age 0⋅96 (0⋅93, 0⋅99) 0⋅96 (0⋅93, 0⋅98) 0⋅002
Laterality
Right 1⋅00 (reference) 1⋅00 (reference)
Left 3⋅05 (1⋅38, 6⋅76) 3⋅34 (1⋅42, 7⋅85) 0⋅006
Values in parentheses are 95 per cent confidence intervals.
than in the mesh repair group (22⋅3 versus 6⋅8 per cent
respectively; P = 0⋅002) (Table 1). In multivariable analysis,
suture repair was independently associated with increased
odds of recurrence (OR 4⋅51, 95 per cent c.i. 1⋅76 to 11⋅52;
P = 0⋅002) (Table 2).
Discussion
This study found that mesh inguinal hernia repair was asso-
ciated with significantly fewer hernia recurrences. Mesh
repair was safe with no increase in complications at either
14 days or 2 years. These findings are consistent reports8,13
that have demonstrated that mesh repair reduces recur-
rence rates by half or more. The study also found no
increase in chronic pain following mesh inguinal hernia
repair compared with suture repair, as noted in previous
RCTs13–15.
Around 85 per cent of inguinal hernia repairs in Ghana
are performed using a suture technique5. Patients are more
likely to undergo mesh repair if their surgery is performed
by a surgeon rather than a medical officer who has not
completed formal surgical training, or the operation is
performed at a teaching hospital versus a district hospital5.
A key barrier to mesh repair in Ghana has been the cost
of mesh, with commercial mesh costing up to €100 per
unit16. Although some studies found mosquito net mesh to
be a safe and cost-effective alternative to commercial mesh,
mosquito mesh is no longer in routine use as the supply of
suitable mesh is unreliable16–19.
A limitation of this study is that only one surgeon was
available to perform hernia repairs at the participating
centre. These results may not be generalizable across
Ghana. However, by standardizing surgical technique, this
single-surgeon series reduced potential bias that might
result from variable surgical technique if multiple sur-
geons had participated. Risk of bias was reduced by robust
assessment of hernia recurrence involving a standardized
examination technique performed by a trained medical
officer with patients blinded to surgical technique.
By 2022, approximately one million people in Ghana
will have an inguinal hernia in need of surgical repair6,
so dissemination in Ghana of a cost-effective method
of hernia repair that minimizes the risk of recurrence
is essential. The process should be monitored as mesh
inguinal hernia repair is rolled out across Ghana. As
most inguinal hernia repairs in Ghana are performed
by non-surgeon physicians5, programmes should be
developed to train these practitioners in mesh repair.
Evaluation of task-shifting in this context is likely to be
influential in informing the scale-up of surgical capacity
by healthcare providers in other low- and middle-income
countries.
Acknowledgements
The authors thank the Medical Superintendent of St
Patrick Hospital, Offinso, Ghana, P. Yeboah (Director
of the Christian Health Association of Ghana), and the
administrator of St Patrick Hospital. They are also grateful
to E. Boateng for his important contribution and logisti-
cal support in the data collection and follow-up of patients.
Finally, they wish to express their thanks to the Director
General of Ghana Health Service and Ghana Health Ser-
vice Directorate for supporting the Ghana Hernia Society
in training medical officers in the use of mesh for hernia
repair and access to the district hospital.
The design and conduct of the trial were unfunded.
The contributions to this study by D.N., O.O. and A.B.
were funded by a National Institute for Health Research
(NIHR) Global Health Research Unit Grant (NIHR
17-0799). The views expressed are those of the authors
and not necessarily those of the National Health Ser-
vice, the NIHR, or the UK Department of Health and
Social Care.
Disclosure: The authors declare no conflict of interest.
References
1 Löfgren J, Makumbi F, Galiwango E, Nordin P, Ibingira C,
Forsberg BC et al. Prevalence of treated and untreated groin
hernia in eastern Uganda. Br J Surg 2014; 101: 728–734.
2 Mock C, Cherian M, Juillard C, Donkor P, Bickler S,
Jamison D et al. Developing priorities for addressing surgical
conditions globally: furthering the link between surgery and
public health policy.World J Surg 2010; 34: 381–385.
3 Patel HD, Groen RS, Kamara TB, Samai M, Farahzad MM,
Cassidy LD et al. An estimate of hernia prevalence in Sierra
Leone from a nationwide community survey. Hernia 2014;
18: 297–303.
© 2019 The Authors. www.bjsopen.com BJS Open
BJS Open published by John Wiley & Sons Ltd on behalf of BJS Society Ltd
Mesh versus suture inguinal hernia repair in Ghana
4 Abantanga FA, Hesse AJ, Sory E, Osen H, Choo S,
Abdullah F et al. Policies for improving access to and quality
of essential basic surgical care at district hospitals in Ghana.
Post Grad Med J Ghana 2012; 1: 3–8.
5 Tabiri S, Yenli EMT, Gyamfi FE, Jalali A, Nelson RE, Price
RR et al. The use of mesh for inguinal hernia repair in
northern Ghana. J Surg Res 2018; 230: 137–142.
6 Beard JH, Oresanya LB, Ohene-Yeboah M, Dicker RA,
Harris HW. Characterizing the global burden of surgical
disease: a method to estimate inguinal hernia epidemiology
in Ghana.World J Surg 2013; 37: 498–503.
7 HerniaSurge Group. International guidelines for groin
hernia management. Hernia 2018; 22: 1–165.
8 Lockhart K, Dunn D, Teo S, Ng JY, Dhillon M, Teo E et al.
Mesh versus non-mesh for inguinal and femoral hernia
repair. Cochrane Database Syst Rev 2018; (9)CD011517.
9 Beard J, Ohene-Yeboah M, deVries C, Schecter W. Hernia
and hydrocele. In Disease Control Priorities: Volume 1, Essential
Surgery (3rd edn), Debas H, Donkor P, Gawande A, Jamison
DT, Kruk M and Mock CN (eds). World Bank: Washington,
2015; 151–171.
10 Republic of Ghana. Composite Budget of the Offinso North
District Assembly for the 2016 Fiscal Year. https://www.mofep
.gov.gh/sites/default/files/composite-budget/2016/AR/
Offinso-North.pdf [accessed 15 January 2019].
11 Kingsnorth AN. A clinical classification for patients with
inguinal hernia. Hernia 2004; 8: 283–284.
12 Purves AM, Penny KI, Munro C, Smith BH, Grimshaw J,
Wilson B et al. Defining chronic pain for epidemiological
research: assessing a subjective definition. Pain Clinic 1998;
10: 139–147.
13 Forrester JD, Forrester JA, Yang GP. Surgical mesh should
be made affordable to low- and middle-income countries.
JAMA Surg 2016; 151: 499–500.
14 Öberg S, Andresen K, Klausen TW, Rosenberg J. Chronic
pain after mesh versus nonmesh repair of inguinal
hernias: a systematic review and a network
meta-analysis of randomized controlled trials. Surgery 2018;
163: 1151–1159.
15 van Veen RN, Wijsmuller AR, Vrijland WW, Hop WC,
Lange JF, Jeekel J. Randomized clinical trial of mesh versus
non-mesh primary inguinal hernia repair: long-term chronic
pain at 10 years. Surgery 2007; 142: 695–698.
16 Clarke MG, Oppong C, Simmermacher R, Park K,
Kurzer M, Vanotoo L. The use of sterilised polyester
mosquito net mesh for inguinal hernia repair in Ghana.
Hernia 2009; 13: 155–159.
17 Löfgren J, Nordin P, Ibingira C,Matovu A, Galiwango E,
Wladis A. A randomized trial of low-cost mesh in groin
hernia repair. N Engl J Med 2016; 374: 146–153.
18 Rouet J, Bwelle G, Cauchy F, Masso-Misse P, Gaujoux S,
Dousset B. Polyester mosquito net mesh for inguinal hernia
repair: a feasible option in resource limited settings in
Cameroon? J Visc Surg 2018; 155: 111–116.
19 Yenli EMT, Abanga J, Tabiri S, Kpangkpari S, Tigwii A,
Nsor A et al. Our experience with the use of low cost mesh in
tension-free inguinal hernioplasty in northern Ghana. Ghana
Med J 2017; 51: 78–82.
© 2019 The Authors. www.bjsopen.com BJS Open
BJS Open published by John Wiley & Sons Ltd on behalf of BJS Society Ltd
